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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the liquid crystal display device having a high 
display grade and high reliability by eliminating display defects, such as 
linear image burns and unequal display in a perpendicular direction 
generating at the end of the display region of a screen. 
CONSTITUTION: Dummy signal wirings 115 are arranged in adjacent 
columns apart pixel electrodes 119 in nearly parallel with signal wirings 
(Xm) 1 17 existing at the extreme end of the columns (m-th column) of 
m-pieces of the signal wirings 105. These dummy signal wirings 115 are 
electrically connected to the signal wiring (Xm-1) 121 of the front 
column ((m-t)th column) of the signal wirings (Xm) 117 so that the same 
voltages are applied. Parasitic capacitances for two pieces of the signal 
wirings are formed in the same manner as with the other pixel 
electrodes 109, by which the level shift of the potentials is nearly 
effectively eliminated even at the pixel electrodes 119 of the m-th 
column in the same manner as for the other pixel electrodes 109. 
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A. Relevance of the Above-identified Document 

This document has relevance to Claims 1 and 11 of 
the present application. 

B. Translation of the Relevant Passages of the Document 

[0018] 

[EMBODIMENT] 

Hereinafter, an embodiment of a liquid crystal 
display apparatus of the present invention is described 
with reference to figures. 

[0019] 

Figure 1 is a view illustrating an equivalent 
circuit of a liquid crystal display apparatus of an 
active matrix type, according to the present invention. 
On a TFT element substrate 101, scanning lines (Yi, Y2, 
*** Y n ) 103 of an n number and signal lines (Xi, X2, — X m ) 
of an m number are lined so as to cross each other. 
Further, on the TFT element substrate 101, a TFT 
elements 107 is formed on each crossing section of 
those scanning lines 103 and the signal lines 105. A 
gate of the TFT 107 is connected to the scanning line 
103, and a drain of the TFT 107 is connected to the 
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signal line 105. Further on the TFT element substrate 
101, pixel electrodes 109 are provided. The pixel 
electrode 109 is formed in a substantially quadrangular 
shape so that the pixel electrode 109 will be 
positioned within each quadrangular region in a matrix 
of n rows * m columns that is made of the n number of 
scanning lines 103 and the m number of signal lines 
105. The pixel electrode 109 is electrically connected 
with a source of the TFT element 107. And, an opposite 
electrode 111 is provided to face against the pixel 
electrode 109 in such a manner that there is a gap 
between the opposite electrode 111 and the pixel 
electrode 109. A liquid crystal component 113 is 
enclosed in and sandwiched between the opposite 
electrode 111 and the pixel electrode 109. Thereby, a 
main section of a liquid crystal cell (liquid crystal 
display panel) of the liquid crystal display apparatus 
is formed. Then, polarizer plates (not shown) are stuck 
and provided on top and bottom thereof. 
[0020] 

The scanning line 103 is connected to scanning 
driver circuit (not shown) , and receives a scanning 
voltage (a so-called voltage including a scanning pulse 
waveform and a scanning non-selective voltage) . The 
signal line 105 is connected with a signal driver 
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circuit (not shown) and receives a signal voltage (data 
signal having a waveform corresponding to image data) . 
The liquid crystal cell is driven by those applied 
voltages so as to display an image. 
[0021] 

A dummy signal line 115, which is the 
characteristic feature of the main section of the 
liquid crystal display apparatus of the present 
invention, is provided, as a signal line of an m +1 
column, substantially in parallel with a signal line 
(X m ) 117 of m column, in such a manner that a pixel 
electrodes 119 of the m column that are connected to 
the signal line (X m ) 117 are positioned between the 
dummy signal line 115 and the signal line (X m ) 117. The 
dummy signal line 115 is electrically connected with a 
signal line (X m -i) 121 of a m-1 column that forgoes the 
signal line (X m ) 117 of the m column. However, the dummy 
signal line 115 is not electrically connected with the 
pixel electrodes 119 and the pixel electrodes 109. 
Moreover, a pattern thickness, a line width of the 
dummy signal line 115, and a gap between the dummy 
signal line 115 and the signal line (X m ) 117 are so 
formed as to be substantially identical with those of 
all the signal lines 105 that forgo the dummy signal 
line 115, in terms of sizes and specifications. 
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[0022] 

Here, a right edge section in a display region on 
a screen of the liquid crystal cell has a structure as 
shown in Figure 2 (a) . Specifically, the pixel 
electrodes 119 of the m column, which are the pixel 
electrodes located closest to the edge, are sandwiched 
between the signal line (X m ) 117 of the m column and the 
dummy signal line 115, which are so formed as to have 
substantially similar outer sizes, similarly to all the 
pixel electrodes 109 of columns that forgo the m 
column, and which are sandwiched between the two signal 
line 105 formed on right and left hand sides of the 
pixel electrode 109. (Note that each signal line is 
shaded for easy understanding in Figure 2. Moreover, 
the TFT element 107 and the scanning lines 103 are 
omitted in the figure) Therefore, in the liquid crystal 
display apparatus of the present invention having such 
structure, a parasitic capacitor (Cpd 1 ) 123 is formed 
between the dummy signal line 115, which is the signal 
line of the m + 1 column as shown in Figure 3 (a) , and 
the pixel electrodes 119 of the m column, so as to be 
an equivalent circuit. The parasitic capacitor (Cpd 1 ) 
123 is substantially similar to all parasitic 
capacitors (Cpd) 125 formed between the signal line (X m ) 
117 of the m column and the pixel electrodes 119 of the 
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m column, and between the signal lines 105 of the 
column that forgo the m column, and the pixel 
electrodes 109. With this, a level shift of a pixel 
electrode potential that occurs on the pixel electrodes 
119 of the m column, which are the pixel electrode that 
are located closest to the edge, is of a substantial 
similar value to that of a level shift of a pixel 
electrode potential that occurs on the pixel electrodes 
109 (of the columns that forgo the m column) . 
[0023] 

Furthermore, here, the dummy signal line 115 is 
electrically connected to the signal line (X m -i) 121 of 
the m-1 column that forgo the dummy signal line 115 by 
two lines, so that the dummy signal line 115 receives a 
voltage waveform similar to that applied onto the 
signal line (X m -i) 121. With this, especially when V 
line reverse driving is carried out, the level shift of 
the potential of the pixel electrodes 119 is reduced to 
a level at which a level shift caused by the parasitic 
capacitor (Cpd) 123 and a level shift caused by 
parasitic capacitor (Cpd) 125 cancel each other so that 
it is possible to ignore effects of those level shifts. 
More specifically, in case of the V line reverse 
driving method, a signal voltage waveform 401 that is 
applied onto the signal line (X m ) 117 of the m column 
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has a displacement direction opposite to that of the 
signal voltage waveform applied onto the signal line 
(Xm-i) of the m-1 column, with respect to a reverse 
reference potential (V C om) as a center. For this reason, 
the level shift of the pixel electrode 119 that is 
caused by the parasitic capacitor (Cpd) 125 due to the 
V line reversing has an opposite displacement direction 
with respect to the level shift of the pixel electrode 
119 caused by the parasitic capacitor (Cpd 1 ) 123. As a 
result, similarly to the case of all the pixel 
electrodes 109 of the forgoing column, it is possible 
to substantially cancel an effect of the level shift of 
the potential of the pixel electrode 119. 
[0024] 

On the other hand, as a comparative example shown 
in Figure 2 (b) , signal lines are formed, up to a signal 
line 117 of m column in a conventional liquid crystal 
display apparatus. Thus, there is no signal line on a 
right hand side of the pixel electrode 119 of the m 
column that is closest to the edge, in the conventional 
liquid crystal display apparatus. Because of this, in 
the conventional liquid crystal display apparatus, only 
one parasitic capacitor (Cpd) 125 is formed between the 
signal line 117 of the m column and the pixel electrode 
119 as shown in Figure 3(b), as an equivalent circuit. 
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Because of this, in the conventional liquid crystal 
display apparatus, a level shift (Vpd) , which is 
different from those of all the pixel electrodes 109 of 
the columns that forgo the m column, occurs at the 
pixel electrode 119 as shown in Figure 4 (b) . The 
inventors of the present invention found that this 
results in a significant display defect especially in 
the pixel electrodes of the m column that is closest to 
the edge. 

[0025] 

A test was carried out for checking display 
quality and durability of the liquid crystal display 
apparatus of the present invention by actually driving 
the liquid crystal display apparatus under a high 
temperature and high humidity condition. No display 
defect in which a line shape occurs was observed on the 
screen including the edge section of the display region 
and an image display having a good display quality was 
maintained for a long period. Meanwhile, the same test 
was carried out for the conventional liquid crystal 
display apparatus that has the arrangement as the 
comparative example as shown in Figure 2 (b) . Observed 
was the display defect of occurrence of the line shape, 
causing a low display quality. And the display defect 
became more visible with passage of time. 
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[0026] 

Note that the above embodiment discusses only the 
case where the supplemental capacitors (Cs) and the 
like are omitted, for the sake of easy explanation. 
However, the present invention is not limited to this. 
It is possible to apply the present invention to a 
liquid crystal display apparatus having a structure in 
which the supplemental capacitor (Cs) is used. 
Moreover, for the sake of simple explanation, sections 
such as the polarizer plates are not described here. 

[0027] 

Moreover, the embodiment discusses the case of the 
liquid crystal display apparatus of the active matrix 
type in which liquid crystal of the nematic type (TN) 
is used. However, the present invention is not limited 
to this. 

[0028] 

Besides the liquid crystal of the active matrix 
type, it is possible to apply the present invention to 
liquid crystal display apparatuses which use liquid 
crystal of the super twisted nematic type (STN) or 
other types of liquid crystal. 
[0029] 

Needless to say, modification is possible as to 
raw materials to form the sections of the liquid 
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crystal display apparatus of the present invention, 
within the scope of the subject matter of the present 
invention . 
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